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SCIENTIFICACHIEVEMENT FERROELECTRIC/PARAELECTRIC (KNbO3/ KTa0,)
SUPERLATTICES SWITCHINGBEHAVIOR

We have recently developed and validated an atomic-level approach to the
simulation of the phase behavior of perovskite materials including KNbO4
and BaTiO,, both of which manifest three different ferroelectric phases, and
KTaO; and STiO5, both high-dielectric-constant paraglectrics. Using

aomic-level simulation methods, we have determined the ferroelectric and
dielectric properties of coherent KNbO/KTa0, superlattices from zero
temperature to above the Curie transition. The in-plane behavior at zero
temperature is essentialy bulk-ikewithan abrupt jumpinthepolarization at
the interfaces; the Curie temperature in the plane appears to be only weakly
modulation-length dependent. By contrast, the polarization in the modulation
direction at zero temperature is continuous through the interfaces with the
interior of the KTaO; layers remaining polarized for modulation lengths of

up to L =160 unit cells. An investigation of the switching behavior shows
that for L > 24 unit cells, each KNbO, layer behaves essentialy

independently. For L < 12, the KNbO; layers interact so strongly with each
other that the superlattice essentially behaves as a single artificial
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ferroelectric structure. Consistent with experiments on this system, the Curie + SmallL - KNbO;and KTaO;layersformsingleartificial ferroelectricstructure
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